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Introduction
Linseed oil is derived from the seeds of flaxseed (Linum usitatissimum l.), a plant widely cultivated in europe for fiber or oil for industrial use (19) . The most important linseed producing countries are canada, Argentina, USA, china, india and europe (16, 26) . Generally linseed contains 40% oil, 30% diet fiber, 20% protein, 4% ash and 6% moisture (28) .
in past, linseed was main source to get industrial oil like paints, linoleum, polish, inks and cosmetic (11, 32) . in addition, linseed plays a part in functional foods from the point of view of its nutrition and pharmaceutical value. nutritiouscomponents of linseed are oil, protein, lignin, resolvable fiber, mineral and vitamins (29) . Furthermore, linseed is known as a source of n-3 fatty acid, α-linolenic acid (ALA), constituting nearly 55% of total oil. This percentage is 5.5 times more than the sources containing the highest α-linolenic acid (5) . ALA, essential fatty acid, can be metabolized to eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) by several enzymes in human intestine system (6) . it is well known that AlA increases the absorption of long chain-polyunsaturated fatty acids (LC-PUFA), especially EPA and DHA, and decreases the several disease risks (25) . It has been reported that linseed oil has affected positively the treatment of many diseases (24) like colon tumor (10) , breast cancer (7, 21, 27) , and atherosclerosis (19, 30) .
the purpose of this study was to determine the oil content and fatty acid composition (especially omega fatty acids) of linseed that is grown in ecological conditions of Ankara. For this purpose the seeds were obtained from 9 different countries and samples were grown in Ankara. in this way, it was aimed to select most suitable linseed lines and cultivars. 
Materials and Methods

Extraction of oils and preparation of their methyl esters
The linseeds (approximately 1g) were ground and added to 75 mL of hexane. The mixture was processed with FOSS Soxtec 2055 Apparatus. The extraction included boiling, rinsing, recovery and drying. Extraction was carried out twice to maximise oil recovery. The extraction was done for 15 min boiling followed by 30 min rinsing, 10 min recovery and 5 min drying. 
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Identification of fatty acids
Statistical analysis
The results obtained from analysis were expressed as means ± standard error. In addition, the correlations between fatty acids pairs were computed at P<0.05 and P<0.01 and evaluated by tarist statistical program (1).
Results and Discussion
Oil content the oil content of the studied genotypes is presented in Table 2 . the oil content ranged 23.28 to 40.36%, and was average 30% in the approximately 50% of the material used. Two genotypes showed 38% oil content. Average oil content for all materials was 29.67%. It was reported that average seed oil content of linseed oil cv. lola (linola) varied from 36.6 to 44.0% (18) . Generally, linseed contains about 40% oil in the seed (8) . Oil content of linseed recorded in this study was lower compared to those reported by Hume, (12); Yazicioglu and Karaali, (31); Larsson, (15); Lukaszewicz et al. (17) . Table 3 and Table 4 show summary of the fatty acid composition, percentage of saturated and unsaturated fatty acids. the saturated and unsaturated fatty acid contents varied from 7.97 to 12.30%, and 84.90 to 92.03%, respectively. Generally, linseed oil contains approximately 9-11% saturated (5-6% palmitic acid and 4-5% stearic acid) and 75-90% unsaturated fatty acids (50-55% linolenic acid, 15-20% oleic acid) (20) . The fatty acid composition of linseed oil is dominated by c 18 fatty acids c 18:2 (16% of oil) c 18:3 (50% of oil) (22) . In this study, fatty acid analysis of c 18:3 and the c 18:2 (polyunsaturated) acids ranged 48.08-57.58% and 11.18-16.30%, respectively, (Table 4) . the c 18:3 acid had average of 52-55% in the 60% of all genotypes. Also, the 60% of genotypes contained 14-16% c 18:2 (monounsaturated) acid. the c 18:1 acid ranged 15.81 to 27.99%, with general mean of 22.30%. the c 16:0 , acid major saturated fatty acid, ranged from 4.07 to 7.02%, and the mean value for all the genotypes was 5.07% (Table 3) . On the other hand, this value changed between 4.4 to 5.5% in the 70% genotypes. C 18:0 acid, the second most abundant saturated fatty acid in the investigated oil samples, ranged 3.21 to 6.70%, with general mean of 4.78% ( Table 3) . This acid changed between 6.6 to 5.3% in approximately in half number of genotypes.
Fatty acid composition
Linseed oil having a favorable fatty acid composition usually contains nearly 60% c 18:3 acid (9, 18, 22 Table 3 and Table 4 ). the c 20:0 acid ranged 0.15 to 0.16% in 25% genotypes, and 0.16 to 0.20% in 40% genotypes, and the c 20:1 acid had mean value of 0.14, 0.18, and 0.20% in 17, 30, and 20% of genotypes respectively. However, in some previous studies, c 20:0 acid content was very low (0.04%) (2), or not detectable (3) in investigated linseed oils.
The average data for bilateral relationships between oil content and fatty acid composition of linseed genotypes investigated were subjected to correlation analysis (Table 5) . the results revealed that the c 16 Table 5) .
While the c 18:3 acid had the highest value (58.87-60.42%), the c 18:1 acid had the lowest value (13.44-14.65%) in the linseed oils investigated by (8) . The results obtained in this study are in agreement with Bhatty (4) who reported that with an increase in the c 18:3 acid in linseed oil, there was a corresponding decrease in the c 18:1 acid.
When the results were compared with the literatures given above, the recorded oil contents and the fatty acids in the present study showed some differences, which can be attributed to several factors, such as growth conditions, genetic factors, geographical variations, and analytical procedures (14) .
the results of this study showed that three saturated (c 16:0 , c 18:0 and c 20:0 ) and four unsaturated (c 18:1 , c 18:2 , c 18:3 and c 20:1 ) fatty acids were recorded accounting for 10.02% and 89.91% of the total oil, respectively, and the examined genotypes exhibited a great variability for oil content and fatty acid profile.
Conclusions
the study evaluated effects of the environmental condition of Ankara, in the central Anatolia on the oil content and fatty acid composition (especially omega fatty acids) of seeds of 9 different genotypes collected from 9 countries to select most suitable linseed genotype for cultivation under the respective conditions of central Anatolia. the results showed that fatty 
